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Radio Resource Usage Optimisation in a Packet Network 

This invention relates to a method for optimising radio resource usage in a 
pa<S^et network and in particular to optimising the radio \\t\k layer performance 
for tiie 50 caUed "Push-To-Watoh" service to be offered by. mobile Wireless 
network operators,. The Push^To-Watch servtos Involves exdianglng pictures 
on a packet switched (PS) connection bet\A^een users whilst a circuit switched 
(CS) voice call is active. 

According fo a first aspect of the present Invention there is provided'a method of 
optimising the. use of radio resources In a mobile radio communication system 
duiing a combinalionat multimedia session involving circuit s;wltched and pacl^et 
^tohed sessions between user terminals, the method comprising: 

dit^bling an in-sequence delivery option of pack^s between radio 
network control nodes of the radio acoees network(5) serving the user temrinafs 
forsaid placket sv^teh^ session. 

fn.a first embodiment of the invention, said packets are Service Data Units, 
assembled, et the sending side radio network controller from Protocol Data 
Units. 

In a second embodiment of the invention, said packets ar^ Protocol Data Units, 
These units are assembled at the receiving side Terminal into Service Data 
Units. 

According to a second aspect of the present invention there is provided a 
method of optimising the use of radio, resources In a mobile radio 
communlcafion system during a combinational multimedia session involving 
circuit switched and packet switched sessions between user terminals, the 
method comprising: 

setting one or more TCP sending parameters at at least one user 
terminsi for said packet switched session so as to optimise radio resource 
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usage, the TCP parametBr{s) being different from the parameter(s) used for 
non-oombinatlQnal mulBmedia session related packet traffic. 

Said TCP value may be segment size or Initial window size. 

Example 1 

Figure 1 illustrates schematically the Radio Link configuration for the Push-To- 
Watch service. The transport chahm of the Push-To-Watch service consists of 
two cascaded radio links as shown in Figure 1 . In the state of the art solution, 
these links are totally decoupled, meaning that retransmissions and window 
control is done separately without coordination. Assuming both radio link 
protocols perform selective repeat ARQ with In-sequence delivery (as used In 
most cellular systems); this may lead to a situation where the buffers of the 
Radio Link B. drain because Radio Link A Is performing retransmissions. 

Consider the following f xampte. Radio Link A Is performing a retransmission of 
■a' Protocol Data Unit (PDU> rujtmber 3 from Terminal A to UTRAN A (that Is the • - 
RNC of UTRAN A). Because of the selective repeat fUncHon, UTRAN A 
continues to receive PDU numbers 4 and 5, but because of the in-sequence 
defivery function, it is unable to forward any packets to UTRAN B (that is the 
RNC of UTIVkN B) until the missing PDU number S is received correctly. This 
behavior is well known and wili produce a certain Jitter in the outgoing data flow 
of Radio Link A. Because of the selective repeat func^on of the radio link 
protocol, the radio link utiiteatlon In UTRAN A will however remain good as long 
aa the window Is open. The problem occurs in Radio Link B, where the jitter in 
the incoming data flow from UTRAN A may cause the bulTeir at UTRAN B to 
drain, causing radio link under utilization, which in turn prolongs the picture 
transfer time. 

The In-sequence delivery option may be Inhibited by specifying this in the 
request sent by the core nstw^ork {e.g, the SGSN) to establish tiie PS bearer for 
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ihe Push-To-Watch service. The IMS may notify the SGSN of the nature of the 



bearer. 



The solution proposed here Is to disable the in-seciuence delivery optior> of the 
flret radio link. (i.e. from Terminal A to the RNC of UTRAN A) for the Push-To- 
Watch service, upon detection that the Push-to-Watch service has been 
aoKvated. In a first version this can be done at the Service Data Unit (SDU) 
level, ao that Radio Unl< A is able to forw/ard an SDU as soon as all of the SDU 
components have been received. The RLC layer at the RNC already includes 
the option to disable of the In-sequence delivery. No changes to the relevant 
RLC protocol will therefore be required to Implement this solution. 

In a modified embodiment, the reassembly funcHon of Radio Link A la disabled 
so that Radio Link A forwards I?0Us (l.e. the sub-components of the.SDUs) to 
Radio Link B as soon as they have been correctly receh^ed. Radio Unk B will 
then use the same POys ai^d sequence numbers as in Radio Link A, 

reassembling the PDUs into SQUs as they are corrfecUy received in Terminal B. 
This require a tunneltog thellfRadlosUnk PDUs from Radio Link A fas Radio 

Link B. this approa?Sh dffers Increased granularity In the transmission path, 

offering the posBlbfflty of better use of the radio links. However the prtce is that 

the RLC protocol must be ctianged. 

Embodiments of the invention Improve radio Ink utilization, and therefbte 
picture transfer times are reduced for the Push-To-Watch servnce. 

gxample2 

This embodiment proposes optimisation of the transport layer for the Push-To- 
Watch service, in which a picture is tnansnrrttted betw/een the Iwo parties of an 
ongoing voice call. 

In the state of the art solution, ptalures are transmitted from a user Terminal A 
to a user Terminal B using an end-to-end TCP connecUon as already described 
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With reference to Figure 1 . A problem with this solution is the Increased round 
trip time (RTT) caused by th^ cascaded radio links (A and B). Long RTTs 
directly affect ti^e performance of the TCP slow start mechanism at a sending 
terminal, where TCP Is opening up therBBnder^transmfe^ion "window. The rate 
at which the window Is opened depends on the ACKs received at the sender 
from the receiver. If the ACKs are delayed, the slow start period ie prqlonged. 
During slow start, TCP is not able to fully utilize the link, which means *at 
picture transfer times increase. The pictures transmitted will be small in size 3 - 
50 kSytes. whidi means that TCP will mostly be in the slow start phase for the 
period that it takes to send a picture. 

The proposal is to either use a proprietary protocol for the picture transmissions 
or to use modified TCP parameters, the protocol modifying the TCP parameters 
at the TCP sender in dependence* upor^'the-servlc^ to which the data to be sent 
relates. For example, when the sender wishes to send picture data assodated 
with Push-To-Watch, &ie TCP pararrfeteti^^ are 'iiltigirBd from their "nonnar 
values. TCP parameters to nho^Jify are the segment size and initial window. 
j:heseJwJIL^ffect.the-glbw-^tart^^^ 

fair share of resourceis* between iSsers in the Internet Because of the closed 
nature of the transmission chain, a diversion from the normal recommendations 
IS acceptable. The transmission rate of Radio Link A will limit the rate of traffic 
entering the core network. 

The maxfimum segment size (MSS) shall be set to 1460 bytes. The second 
radio Bnk will be kile until the first segment has traversed Radio Unk A, and a 
larger size will only prolong this time, and therefore also the total pldure transfer 

time. The initial window shali be set as large as pos^ble, still maNng sure RLC 
buffers do not overflow or drop packets in Terminal A. Ideally, the initial window 

Is set larger than or equal to One picture being transmitted. This means that 

Radio Link A has full utilization immediately and tiie plctuns transfer time is then 

not limited by tiie transport layer. 
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This embodiment of the invention helps reduce picture transmission ttm©s for 
the Push-To-Watdi service. 
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CLA.IMS: 

1. A method of optimising the use of radio resources in a mobile radio 
communication system during a combinational muitimedia session involving 
circuit switched and paclcet switched sesBlons between user terminals, the 

method comprtslngj 

disabling an in-sequence delivery option of padc^ts between radio 
network control nodes of the radto access ne1wDrtc(B) aetvlng the user tenninals 
for said paci<et switched sessiori. 

2. A method of opfimlsing the use of radio resources In a mobile radio 
oommunicaBon system during a combinational multimedte session involving 
circuit switched and packet switched sessions between user terminals, flie 
method comprising: 

setting one or mora TCP sending parameters at at least one user 
terminal fbr ssdd packet switdied sessfon ^so as to bptimi^ 'iidlo resource 
usage, the TCP parameter(s) being different from th®- param©lBr(s) used for 
non-comblnatlortal multimedia session related packet trairno. " " 
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ABSTRACT 

Radio Resource Usage bptimisalson in a Paclcet Network 

A method of optimising the use of radio resources in a mobile radio 
communtcatlon system during a combinational multimedia session Involving 
drcuit switched and packet switched sessions betwden us^r tBnminats. the 
method comprising: 

disabling an in-sequence delivery option of packets between radio 
network control nodes of the radio access neiwork(s) serving the user terminals 
for said packet switched session. 
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